Comparison of results of various methods used to determine the extent of modification of methoxy polyethylene glycol 5000-modified bovine cupri-zinc superoxide dismutase.
The protein bovine cupri-zinc superoxide dismutase (SOD) was modified by the reaction of lysine residues with an active ester of methoxy polyethylene glycol 5000 (PEG). The extent of modification was determined by capillary zone electrophoresis, matrix-assisted laser desorption/ionization mass spectrometry, Fourier-transform infrared spectroscopy, and Raman spectroscopy and after removing PEG by alkaline hydrolysis of the linkages to SOD followed by quantification of the released PEG using gel-permeation chromatography. There was generally good agreement among the results obtained by these techniques on a typical sample of the PEG-modified protein. The results, extent of protein modification, determined by the preceding methods were compared to that found from the classical trinitrobenzene sulfonic acid (TNBS) procedure. In addition to providing alternatives to the TNBS procedure, results from the described methodologies strongly suggest that the extent of modification determined from the TNBS procedure is overestimated.